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Description 

Field of the Invention 

5 This invention pertains to edible compositions comprising solid and liquid fatty materials and having a 
high solids content, the fatty materials being non-digestible. 

Background of the Invention 

m relates to fat compositions, comprising suspensions of finally divided triglyceride crystals in liquid 
triglycerides. 

There is an ever-increasing interest among consumers in food products having a reduced fat and 
reduced calorie content Certain edible, but non-absorbable and non-digestible liquid materials have been 
found to be suitable as fat substitutes and as pharmaceutical compositions for the treatment of hyper- 

75 cholesterolemia. See, for example, U.S. Patent 3,600,186 (issued August 17, 1971), and U.S. Patent 
3,954,976 (issued May 4, 1976), both of Mattson and Volpenhein, both assigned to Procter & Gamble, and 
both incorporated herein by reference. In order to alleviate undesirable anal leakage effects associated with 
the ingestion of food products containing certain of these liquid fatty materials, an improved fat substitute 
was achieved by incorporating certain solid fatty materials into these liquid fatty materials. See, for example, 

20 U.S. Patent 4,005,196 of Jandacek (issued January 25, 1977), assigned to The Procter & Gamble Company, 
and incorporated by reference herein. The preferred ratio of liquids to solids in the Jandacek compositions 
is from about 4:1 to about 2:1. While said mixture of liquids and solids satisfactorily corrected the problem 
of anal leakage, the inclusion of such high levels of solid fatty materials in the liquid fatty materials resulted 
in a fat substitute which, although substantially devoid of undesirable anal leakage effects, sometimes 

25 tended to yield an undesirable waxy or gritty sensation in the mouth upon ingestion by the consumer. 

It is therefore an object of this invention to create a non-digestible fatty composition suitable for 
incorporation into food compositions which substantially alleviates the undesired effect of anal leakage and 
substantially eliminates the wary or gritty sensation in the mouth upon ingestion. 
This and other objects of the invention will become clear by the disclosure herein. 

30 All percentages and ratios are by weight unless otherwise indicated. 

Summary of the Invention 

The present invention relates to an improved fatty composition. The composition comprises a liquid 
35 fatty material which is non-digestible and a non-digestible solid fatty material. 

The improved fatty composition exhibits substantially no waxiness or grittiness sensation in the mouth, 
yet the composition retains the anti-anal leakage benefit imparted by the inclusion of the solid fatty 
materials in non-digestible liquid fatty material. This is achieved by incorporating solid fatty materials having 
a particle size of 10 microns or less. 
40 Said fatty composition therefore comprises a mixture of liquid fatty material which is non-digestible and 
a solid fatty material wherein the solid material has a particle size of 10 micrometers (10 microns) or less 
and wherein the weight ratio of liquid fatty material to solid fatty material is from about 1 .5:1 to about 4:1. 

The benefits of this invention are achieved with a maximal reduction of calories, as compared to 
conventional triglyceride fats, when both the liquid fatty material and the solid fatty material are non- 
45 digestible. There is less of a caloric reduction when" a solid fatty material which is digestible is suspended in 
a non-digestible liquid fatty material. Furthermore, as compared to conventional triglyceride fats, there is a 
substantially less reduction in calories when a non-digestible solid fatty material is suspended in a 
digestible liquid fatty material (rather than a wholly or partially non-digestible liquid fatty material) and there 
is no caloric reduction when a digestible solid fatty material is suspended in a digestible liquid fatty 
50 material. 

The term "solid non-digestible fatty materia!" as used herein means a material which can replace 
triglyceride fats in foods and still provide the gustatory and physical properties of triglyceride fat, such as 
lubricity and flavors, in the human diet. By "solid" herein, it is meant that the material has a complete 
melting point above 37 a C (98.6 °F). The solid non-digestible fatty materials impart anal leakage control 
55 when added to the non-digestible liquid fatty materials. In a preferred aspect, the invention described herein 
is directed to a fatty composition wherein the liquid component is a non-digestible oil and which exhibits 
desirable anti-anal leakage effects because of the solid fatty materials present therein but does not exhibit 
the waxy or gritty sensation normally associated with the inclusion of solids. 
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The term "liquid fatty material" as used herein means a material which is non-digestible and which can 
replace the regular liquid triglycerides in the human diet. These materials can replace conventional 
triglyceride oils in the diet and still provide the gustatory and physical properties of triglyceride oils, such as 
lubricity and flavors. By "liquid" herein is meant that the material has a melting point of 37 °C (98.6 °F) or 
5 below. 

By "non-digestible" as used herein is meant that at least 70% of the material (and preferably all of the 
material) is not digested by the body. Said material passes through the digestive system substantially the 
same as when it was ingested. Conversely, by "digestible" is meant that more than 30% of the material is 
digested by the body. 

70 By "anti-anal leakage (AAL) agents" as used herein is meant edible materials which prevent leakage of 
non-digestible liquid fatty materials through the anal sphincter. The non-digestible solid fatty materials, 
perform as anti-anal leakage agents for the non-digestible liquid fatty materials. 

The fatty composition of this invention comprises a stable solid/liquid dispersion which is a mixture of 
solid fatty materials, having a particle size of 10 microns or less, and liquid fatty materials, wherein the 

75 weight ratio of said liquids to said solids is from about 1.5:1 to about 4:1 and wherein the liquids are non- 
digestible. This stable solid/liquid system provides effective control against anal leakage of the liquid non- 
digestible fatty materials and at the same time alleviates the detection of grittiness or waxiness in the 
mouth. 

20 Detailed Description of the Invention 

The present invention is directed to a fatty composition comprising a mixture of a liquid fatty material 
which is non-digestible and which has a melting point of 37 *C (98.6 *F) or below and a solid fatty material 
which has a complete melting point higher than 37 *C (98.6 *F). The weight ratio of the liquid fatty material 

25 to the solid fatty material is from about 1.5:1 to about 4:1. The solid fatty material has a particle size of less 
than about 10 microns. This small particle size enhances the anti-anal leakage benefit imparted by the solid 
materials when suspended in non-digestible liquid fatty material. Also, for solid non-digestible materials, the 
small particle size avoids the gritty sensation in the mouth often associated with the solid materials. 

To achieve the specified particle size of 10 microns or less, the solid fatty materials are preferably 

30 milled, more preferably ball milled, most preferably in the presence of glass or ceramic beads, either before 
or after they are added to the liquid fatty materials. Although various types of size reduction equipment can 
be used, the mills should ideally utilize either glass or ceramic beads in order to attain the specified particle 
size of 10 microns or less. During the milling operation, it is imperative that the temperature be maintained 
at least about -12.2°C (10*F), preferably about -9.4 °C (15°F), below the complete melt point of the solid 

35 fatty materials in order to gain the benefits of the invention described herein. For this reason, although the 
solid fatty materials can be satisfactorily milled alone before being added to the liquid fatty materials, it is 
preferable to combine the solid and liquid fatty materials in slurry form and subject the slurry to milling. 
This method of preparation yields a mixture more easily retrievable from the mill than is the case with 
milled solid fatty materials alone, and facilitates the control of temperature due to the effect of the liquid 

40 fatty materials upon heat transfer. 

It is important to realize that the benefits of this invention are determined by the solid fatty material 
having a particle size of 10 microns or less. It is immaterial, however, how this particle size is achieved. 
While milling is one method of achieving a particle size of 10 microns or less, any method of attaining a 
solid fatty material having the requisite particle size is suitable for use in preparing the solid fatty material 

45 contained in the fatty composition of the present invention. 

The use of the non-digestible fatty materials described herein results in an improved fatty composition 
which exhibits less fat and calories as compared to conventional triglyceride fats, and is therefore preferred. 
However, the use of non-digestible liquid fatty materials in the absence of solid fatty materials often results 
in anal leakage of these non-digested liquid fatty materials; this problem is solved by the incorporation of 

so solid fatty materials into the non-digestible liquid fatty materials. Both digestible and non-digestible solid 
fatty materials, or a mixture thereof, successfully alleviate the anal leakage problem, but the use of non- 
digestible solid fatty materials results in greater fat and calorie reduction than does the use of digestible 
solid fatty materials. 

The present invention is directed to an improved fatty composition comprising solid and liquid fatty 
55 materials wherein the waxy or grainy sensation in the mouth typically associated with the inclusion of solid 
fatty materials is alleviated by use of solid fatty materials having a particle size of 10 microns or less. The 
liquid fatty materials are non-digestible in order to achieve fat and calorie reduction. The liquid fatty 
materials can also consist of a blend of non-digestible liquid fatty materials and digestible liquid fatty 
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materials. 

Nondigestible Fatty Materials 

5 A wide variety of non-digestible fatty materials are suitable for use in the fatty compositions of the 
present invention. Depending on their melting point, they can be used as a liquid fatty material or as a solid 
fatty material, or both, in the compositions of the invention. Examples of such non-digestible fatty materials 
are: fatty alcohol esters of polycarboxylic acids (U.S. Patent 4,508,746 of Hamm, issued April 2, 1985); fatty 
polyesters of polyglycerol (U.S. Patent 3,932,532 of Hunter et al., issued January 13, 1976) (food use 

70 disclosed in German Patent 207,070, issued February 15, 1984); ethers and ether-esters of polyols 
containing the neopentyl moiety (U.S. Patent 2,962,419 of Minich, issued November 29, 1960); fatty alcohol 
diesters of dicarboxylic acids such as malonic and succinic acid (U.S. Patent 4,582,927 of Fulcher, issued 
April 15, 1986); triglyceride esters of alpha branched chain-alky! carboxylic acids (U.S. Patent 3,579,548 of 
Whyte, issued May 18, 1971), and sugar and sugar alcohol fatty acid polyesters (U.S. Patent 3,600,186 of 

rs Mattson and Volpennein, issued August 17, 1971), all incorporated herein by reference. The fatty moieties 
of these materials typically contain from about 8 to about 24 carbon atoms, preferably from about 14 to 
about 18 carbon atoms. 

For reasons of cost efficiency, consumer acceptability, and assurance of inherent safety, the preferred 
class of such materials to be used in the fatty composition of the present invention is polyol fatty acid 

20 polyesters. Polyol fatty acid polyesters comprise sugar fatty acid polyesters, sugar alcohol fatty acid 
polyesters, polyglycerol fatty acid polyesters, and mixtures thereof. 

Sugar, sugar alcohol, or polyglycerol fatty acid polyesters are among the preferred materials for use in 
the present invention. The term "sugar" is used herein in its conventional sense as generic to mono- and 
disaccharides. The term "sugar alcohol'* is likewise used in its conventional sense as generic to the 

25 reduction product of sugars wherein the aldehyde or ketone group has been reduced to an alcohol. The 
term "polyglycerol" is used to describe mixtures of ethers of glycerol with itself, ranging from 2 to 30 
glycerol units per molecule. Polyglycerol is prepared by polymerization of glycerol in the presence of either 
acid or base with the removal of water during reaction. For example, the synthesis described in U.S. Patent 
3,968,169 of Seiden and Martin (assigned to The Procter & Gamble Company), issued July 6, 1976, is 

30 suitable and is incorporated by reference herein. Polyglycerol can be fractionated by methods known in the 
art, such as molecular distillation, to give specific polymer ranges. 

The polyol polyester compounds suitable for use as the fatty materials herein are prepared by reacting 
a monosaccharide, disaccharide, sugar alcohol, or polyglycerol with such fatty acids as will be disclosed 
herein. Preferred monosaccharides, disaccharides, and sugar alcohols contain 4 to 8 hydroxy! groups. 

35 Preferred polyglycerols contain predominantly about 5 to about 15, and more preferably about 6 to about 
10, etherified glycerol units. 

Examples of suitable monosaccharides are those containing 4 hydroxy! groups such as xylose, 
arabinose and ribose; the sugar alcohol derived from xylose, i.e., xylitol, is likewise suitable. The 
monosaccharide erythrose is not suitable for use in the fatty materials of the fatty composition of the 

40 present invention since it only contains 3 hydroxyl groups; however, the sugar alcohol derived from 
erythrose, i.e., erythritol, contains 4 hydroxyl groups and is thus suitable. Among the 5 hydroxy l-containing 
monosaccharides that are suitable for use herein are glucose, mannose, galactose, fructose, and sorbose. A 
sugar alcohol derived from sucrose, glucose, or sorbose, e.g., sorbitol, contains 6 hydroxyl groups and is 
also suitable as the alcohol moiety of the fatty acid ester compound. Examples of suitable disaccharides are 

45 maltose, lactose, and sucrose, all of which contain 8 hydroxyl groups. 

in preparing the sugar, sugar alcohol, or polyglycerol fatty acid polyesters for use in the present 
invention, a sugar, sugar alcohol, or polyglycerol, such as those identified immediately above, must be 
esterified with fatty acids, i.e., aliphatic terminal monocarboxylic acids, having from about 2 to about 24, 
preferably from about 8 to about 24, most preferably from 14 to 18, carbon atoms. The fatty acids can be 

so derived from suitable or naturally occurring or synthetic fatty acids and can be saturated or unsaturated, 
including positional and geometric isomers. Examples of such fatty acids are caprylic, capric, lauric, 
myristic, myristoleic, palmitic, palmitoleic, stearic, oleic, elaidic, ricinoleic, linoleic, linolenic, eleostearic, 
arachidic, behenic, erucic and brassidic. The sugar, sugar alcohol, or polyglycerol esters will be liquids or 
solids depending upon the particular combination of polyol and esterifying acids, as well as the degree of 

55 esterification. 

Fatty acids per se or naturally occurring fats and oils can serve as the source for the fatty acid 
component in the sugar, sugar alcohol, or polyglycerol fatty acid ester. For example, rapeseed oil provides 
a good source of C22 fatty acid, while C16-C18 fatty acids can be provided by tallow, soybean oil, palm oil, 
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or cottonseed oil. Shorter chain fatty acids can be provided by coconut, palm kernel, or babassu oils. Corn 
oil, lard, canola, olive oil, peanut oil, safflower seed oil, sesame seed oil, and sunflower seed oil are 
examples of other natural oils which can serve as the source of the fatty acid component. 

Sugar, sugar alcohol, or polyglycerol fatty acid polyesters suitable for use as the fatty material in the 

5 fatty composition of the present invention described herein can be prepared by a variety of methods known 
to those skilled in the art. These methods include, for example, transesterification of the polyol with methyl, 
ethyl, or glycerol fatty acid esters using a variety of catalysts; acylation of the polyol with a fatty acid 
anhydride; and acylation of the polyol with a fatty acid, per se. Polyol polyesters, their use as fat 
substitutes, and their preparation are described in detail in the following U.S. Patents, all assigned to The 

w Procter & Gamble Company, and all incorporated by reference herein: 3,600,186 to Mattson and Volpen- 
hein, issued April 23, 1968; 4,034,083 to Mattson, issued July 5, 1977; 2,831,854 to Tucker and Martin, 
issued April 22, 1958; 3,963,699 to Rizzi and Taylor, issued June 15, 1976; and 4,518,772 issued May 21, 
1985, and 4,517,360 issued May 14, 1985, both to Volpenhein; and 3,968,169 to Seiden and Martin, issued 
July 6, 1976. 

75 A characterizing feature of the sugar or sugar alcohol fatty acid polyesters useful in the fatty 
composition of this invention is that they predominantly contain at least 4 fatty acid ester groups. Sugar or 
sugar alcohol fatty acid polyester compounds that contain 3 or less fatty acid ester groups are digested in 
the intestinal tract much in the same manner as ordinary triglyceride fats, but sugar or sugar alcohol fatty 
acid polyester compounds that contain four or more fatty acid ester groups are digested to a lesser extent, 

20 or not at all. It is not necessary that all of the hydroxy! groups of the sugar or sugar alcohol fatty acid 
polyester be esterified with fatty acids, but it is preferable that the sugar or sugar alcohol fatty acid 
polyester contain no more than three unesterified hydroxyl groups, more preferable that it contain no more 
than two, and most preferable that substantially all of the hydroxyl groups of the sugar or sugar alcohol fatty 
acid polyester is esterified with fatty acid. Therefore, sugar or sugar alcohol fatty acid polyesters are 

25 preferred materials for use in the present invention as both the liquid and solid fatty materials because, by 
being substantially non-digestible, they are absorbed to a very low extent, or not at all, and result in a 
reduced- or non-caloric fatty composition. 

A characterizing feature of the polyglycerol fatty acid polyesters useful in this invention is that they 
predominantly contain at least 5, preferably from about 5 to about 15, and most preferably from about 6 to 

30 about 10, etherified glycerol units. In addition, polyglycerol fatty acid polyesters useful in this invention 
should have at least 75%, and preferably at least 85%, of their hydroxyl groups esterified with fatty acids. 
Polyglycerol fatty acid polyester compounds that contain 3 or less etherified glycerol units are digested, 
absorbed, and metabolized much in the same manner as ordinary triglyceride fats, but polyglycerol fatty 
acid polyester compounds that contain 5 or more etherified glycerol units are digested, absorbed, and 

35 metabolized to a much lesser extent, or not at all. Therefore, polyglycerol fatty acid polyesters are also 
preferred materials for use in the present invention as both the liquid and solid fatty materials because, by 
being substantially non-digestible, they are absorbed to a lesser extent, or not at all, and result in a 
reduced- or non-caloric fatty composition. 

The above described fatty materials may exist in solid or liquid forms at body temperature, i.e., at 37 *C 

40 (98.6 °F), depending upon their particular polyol and fatty acid compositions. Discussed herein below are 
certain preferred solid and liquid fatty materials for use in the improved fatty composition of the present 
invention. 

Solid Fatty Materials 

45 ■ 

The solid fatty materials for use in the present invention are solid at body temperature, i.e., have a 
complete melting point higher than 37 °C (98.6 °F). These solid fatty materials are solid edible non- 
digestible materials which can replace triglyceride fats in foods and still provide the gustatory and physical 
properties of triglyceride fat, such as lubricity and flavors, in the human diet. 

50 The solid non-digestible fatty materials remain in their solid non-digested form as they pass through the 
digestive tract and thereby also function as anti-anal leakage agents. 

Solid fatty materials having a particle size of 10 microns or less are combined with the liquid fatty 
materials. A stable solid/liquid dispersion is produced in which separation of the solid and liquid compo- 
nents is prevented. Prevention of separation is important from the standpoint of achieving improved anal 

55 leakage control when non-digestible liquid fatty materials are employed. It is also important from the 
standpoint of product acceptance by consumers. For example, a shortening or margarine which separates 
into liquid and solid phases during storage would have poor consumer acceptance. The composition of the 
present invention achieves both good liquid/solid stability and avoidance of grittiness or waxiness in the 
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mouth. 

While the composition of the fatty acids of the solid fatty materials render them effective as anti-anal 
leakage (AAL) agents, reduction of the particle size of said solid fatty material increases the surface area of 
said solid fatty material. This increase in surface area entraps the liquid fatty materials, forming a stable 

5 liquid/solid dispersion. This stable liquid/solid dispersion diminishes the detection of waxiness or grittiness 
in the mouth and enhances the effectiveness of the solid fatty material as an AAL agent. 

Synthetic non-digestible fatty materials, especially fatty acid esters made from the C12-C2+, more 
preferably C16-C22, most preferably Cis-Cia, saturated or trans -unsaturated fatty acids are useful as the 
solid fatty materials for use in the invention described herein. Such materials include the non-digestible 

70 esters of tetrahydric alcohols such as erythritol, esters of pentahydric alcohols such as xylitol, and erythritol, 
and esters of hexahydric alcohols such as sorbitol, and the like. 

Typical examples of edible, non-digestible, solid fatty materials useful as the solid fatty material herein 
include sucrose octastearate, sucrose octapalmitate, sucrose heptastearate, xylitol pentastearate, galactose 
pentapalmitate, sucrose octaelaidate, the sucrose octaesters of mixed saturated C 2 to C 2 4, preferably C 8 to 

15 C 2 4, fatty acids and the like. 

Another highly preferred solid fatty material comprises edible, non-digestible, solid sucrose fatty acid 
polyesters in which the fatty groups consist essentially of short chain fatty acid radicals containing from 
about 2 to about 10 carbon atoms and long chain fatty acid radicals containing from about 20 to 24 carbon 
atoms, the molar ratio of short chain to long chain radicals being from about 4:4 to about 3:5 and the 

20 degree of esterification being from about 7 to about 8. These compounds can be made by a variety of 
methods known to those skilled in the art such as those methods cited hereinabove. When using the methyl 
ester route for preparing these compounds, the octaester of the short chain fatty acid is prepared first, then 
this product is partially interesterified with the methyl ester of the long chain fatty acid in order to obtain the 
sucrose ester of the mixed short chain/long chain fatty acids. These compounds are solid at temperatures 

25 above about 40 °C (104 6 F). They have the ability to trap large amounts of liquid oil within their crystal 
structure. 

Another type of solid fatty material suitable for use in the fatty composition described herein comprises 
fatty acid esters which are non-digestible by virtue of branching on the alpha-carbon atom of the fatty acid 
moiety. Such materials, which are well known in the chemical arts, include, for example, solid alpha-methyl 
30 and alpha, alpha-dimethyl C10-C18 fatty acid esters of lower alcohols such as ethanol and of polyols such 
as glycerol. 

The polyol fatty acid polyesters suitable for use as the solid fatty material in the fatty composition of the 
present invention are preferably esterified with particular kinds of fatty acids. Preferably, at least about 80%, 
and, most preferably, at least 90%, of the fatty acids are selected from the group consisting of mixtures of 

35 C 16:0 , C 18: o, C 18 :i, C 18 :2, C 22 :o, C 22 :i. their geometric and positional isomers, and mixtures thereof. 

Highly preferred solid fatty materials for use in the improved fatty composition of the present invention 
are sucrose fatty acid polyesters of C 8 to C 2 4 saturated fatty acids. Preferred sucrose fatty acid polyesters 
have the majority (i.e., more than 4) of their hydroxy] groups esterified with fatty acids. Preferably, in 
mixtures of the esters, at least about 85%, and most preferably about 95%, of the sucrose polyesters are 

40 selected from the group consisting of octaesters, heptaesters, and hexaesters, and mixtures thereof. 
Preferably, no more than about 35% of the esters are hexaesters or heptaesters, and at least about 60% of 
the polyesters are octaesters. Most preferably, at least about 70% of the polyesters are octaesters. It is also 
most preferred that the polyesters have a total content of penta- and lower esters of not more than 3%. 
Solid polyglycerol fatty acid polyesters are another preferred class of compounds which may also be 

45 utilized as the solid fatty materials of the fatty composition of the present invention. Polyglycerol is prepared 
by the polymerization of glycerine in the presence of either acid or base. The polyglycerols can contain 
from 2 to 30 glycerol moieties. Preferably, the polyglycerols will be those having at least 5, more preferably 
from 5 to 15, and most preferably from about 6 to about 10, glycerol moieties. 

The polyglycerol compounds can be made by any synthetic method. For example, that described in 

50 U.S. Patent 3,968,169 of Seiden and Martin (assigned to Procter & Gamble), issued July 6, 1976 is suitable 
and is incorporated by reference herein. Esterification of the polyglycerols can also be performed by any 
method known to the art, providing the resulting polyglycerol esters have the properties required of the 
present invention. 

55 Liquid Fatty Materials 

The liquid fatty materials of the present invention are liquids at body temperature, i.e., have a melting 
point of about 37 °C (98.6 °F) or below. These liquid fatty materials are preferably any of a variety of edible, 
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non-digestible compounds which can replace triglyceride fats or oils in the human diet. These materials 
provide the benefits of triglyceride fats and oils, i.e., lubricity and flavors, yet provide fewer or no calories 
because they are absorbed to a lesser extent or not at all. 

Preferably, the non-digestible liquid fatty material is selected from the group consisting of polyo! fatty 

5 acid polyesters and polycarboxylic acids esterified with fatty alcohols, and mixtures thereof. Preferred liquid 
polyol fatty acid polyesters are sugar fatty acid polyesters, sugar alcohol fatty acid polyesters, and 
polyglycerol fatty acid polyesters, and mixtures thereof. More preferably, the liquid fatty material is selected 
from the group consisting of sugar fatty acid polyesters and sugar alcohol fatty acid polyesters, and 
mixtures thereof. The sugars and sugar alcohols contain from 4 to 8 hydroxy! groups and at least 4 of the 

10 hydroxy! groups are esterified. 

Preferred polyols for preparing liquid fatty materials for use in the present invention are selected from 
the group consisting of erythritoi, xylitol, sorbitol, glucose and sucrose. Sucrose is especially preferred. 

The polyol starting material having at least four hydroxy I groups must be esterified on at least four of 
the hydroxyl groups with a fatty acid containing from about 2 to about 24 carbon atoms, preferably from 

75 about 8 to about 24 carbon atoms, and most preferably from about 14 to about 18 carbon atoms. These 
fatty acids can be derived from naturally occurring fats or they can be synthetic fatty acids, including 
positional or geometrical isomers. Typically they are unsaturated or mixtures of unsaturated and saturated 
fatty acids. Examples of the fatty acids include caprylic, capric, lauric, myristic, myristoleic, palmitic, 
palmitoleic, stearic, oleic, ricinoleic, linoleic, linolenic, eleostearic, arachidic, arachidonic, behenic, and 

20 erucic acid or mixtures thereof. In order to provide the liquid sucrose polyesters most highly preferred as 
the liquid fatty materials for use in the fatty composition of the present invention, at least about half of the 
fatty acids incorporated into a polyester molecule must be unsaturated. Oleic and linoleic acids, and 
mixtures thereof, are especially preferred unsaturated fatty acids. 

The liquid polyol fatty acid polyesters useful as the liquid fatty material of this invention must contain at 

25 least four fatty acid ester groups. Polyol fatty acid polyester compounds that contain three or less fatty acid 
ester groups are digested and the products of digestion are absorbed from the intestinal tract much in the 
manner as ordinary triglyceride fats, whereas the polyol fatty acid polyester compounds that contain four or 
more fatty acid ester groups are substantially non-digestible and consequently non-absorbable by the 
human body. It is not necessary that all of the hydroxyl groups of the polyol be esterified with fatty acid, but 

30 it is preferable that the polyol contain no more than three unesterified hydroxyl groups, and more preferable 
that it contain no more than two unesterified hydroxyl groups. Most preferably, substantially all of the 
hydroxyl groups of the polyol are esterified with fatty acid, i.e., the compound is substantially completely 
esterified. The fatty acids esterified to the polyol molecule can be the same or mixed (but, as noted above, 
a substantial amount of the unsaturated acid ester groups must be present to provide liquidity). 

as The following are non-limiting examples of specific liquid polyol fatty acid polyesters containing at least 
four fatty acid ester groups suitable for use as the liquid fatty material in the fatty composition of the 
present invention: sucrose tetraoleate, sucrose pentaoleate, sucrose hexaoleate, sucrose heptaoleate, 
sucrose octaoleate, sucrose octaelaidate, glucose tetraoleate, the glucose tetraesters of unsaturated 
soybean oil fatty acids, the mannose tetraesters of mixed soybean oil fatty acids, the galactose tetraesters 

40 of oleic acid, the arabinose tetraesters of linoleic acid, xylose tetralinoleate, galactose pentaoleate, sorbitol 
tetraoleate, the sorbitol hexaesters of unsaturated soybean oil fatty acids, xylitol pentaoleate, and mixtures 
thereof. 

As noted above, highly preferred liquid polyol fatty acid esters are those wherein the fatty acids contain 
from about 1 4 to about 1 8 carbon atoms. 
45 The polyo! fatty acid polyesters suitable for use herein as liquid fatty materials can be prepared by a 
variety of methods known to those skilled in the art. These methods include: transesterification of the polyol 
with methyl, ethyl or glycerol fatty acid esters using a variety of catalysts; acyfation of the polyol with a fatty 
acid chloride; acylation of the polyol with a fatty acid anhydride; and acylation of the polyol with a fatty acid, 
per se. As an example, the preparation of polyol fatty acid esters is described in U.S. Patent Nos. 
so 2,831,854, 3,963,699, 4,517,360 and 4,518,772 (all herein incorporated by reference). 

Specific, but non-limiting, examples of the preparation of liquid polyo! fatty acid esters suitable for use 
in the practice of this invention are as follows. 

Erythritoi tetraoleate -- Erythritoi and a five-fold molar excess of methyl oleate are heated at 180*C 
under vacuum, with agitation, in the presence of sodium methoxide catalyst over two reaction periods of 
55 several hours each. The reaction product (predominately erythritoi tetraoleate) is refined in petroleum ether 
and crystallized three times from several volumes of acetone at 1 • C. 

Xylitol pentaoleate - Xylitol and a five-fold molar excess of methyl oleate in dimethylacetamide (DMAC) 
solution are heated at 180*C for five hours in the presence of sodium methoxide catalyst, under vacuum. 
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During this time the DMAC is removed by distillation "The product (predominately xylitol pentaoleate) is 
refined in petroleum ether solution and. after being freed of petroleum ether, is separated as a liquid layer 
four times from acetone at ca. 1 ° C and twice from alcohol at ca. 10* C. 

Sorbitol hexaoleate is prepared by essentially the same procedure used to prepare xylitol pentaoleate 
except that sorbitol is substituted for xylitol. 

Sucrose octaoleate is prepared by substantially the same procedure as that used to prepare erythritol 
tetraoleate except that sucrose is substituted for erythritol. 

Polyglycerol fatty acid esters can also be used as the liquid fatty material for use in the fatty 
composition of the present invention. Polyglycerol is prepared by the polymerization of glycerine in the 
presence of either acid or base. The polyglycerols preferably contain from about 5 to about 15, most 
preferably about 6 to about 10, glycerol moieties. 

The polyglycerol compounds can be made by any synthetic method. See, for example, U.S. 3,968,169 
to Seiden and Martin (1976). Esterification of the polyglycerols can also be done by any method known to 
the art, providing the resulting polyglycerol esters have the properties required of the present invention. 

Also useful as the present liquid fatty material are polycarboxylic acids esterified with fatty alcohols, 
where the acids are tricarboxylic and tetracarboxylic acids and higher. The polycarboxylic acids can be 
partially or wholly esterified with fatty alcohols. At least three fatty alcohol ester groups must be on an acid 
molecule to make it partially non-digestible. 

The fatty compositions herein can be prepared by simple mixing of liquid fatty material with the solid 
fatty material having a particle size of 10 micrometers (10 microns) or less. Alternatively, the liquid fatty 
material can be mixed with the solid fatty material having a particle size of greater than 10 micrometers (10 
microns) and then the mixture can be subjected to milling to reduce the particle size of the solid fatty 
material to 10 micrometers (10 microns) or less. In other words, the particle size of the solid fatty material 
can be reduced to 10 micrometers (10 microns) or less before or after mixing with the liquid fatty material. 

The fatty compositions of the present invention can be used as a complete or partial replacement for 
the fat portion of foods which contain fat and non-fat ingredients for calorie reductions in such compositions. 
Examples of foods in which the fatty compositions herein can be used as a partial or total fat replacement 
are peanut butter, mayonnaise, snack dips, salad dressings, sauces, margarines, puddings, yogurts, ice 
creams, and related dairy products, and non-dairy whipped toppings. 

The invention will be illustrated by the following examples: 

EXAMPLE I 

Synthesis of Solid Non-Digestible Fatty Material 
Equipment 

1-12 Liter, 3 neck glass reactor (Ace Glass, Inc., Louisville, KY, Model 6944) 

1 - 5 Liter, 3 neck glass reactor (Ace Glass, Inc., Louisville, KY, Model 6944) equipped with mechanical 
agitator and heating mantel (Glas-Col, Inc., Model M-114) 

1 - DuoSeal R Vacuum Pump (Sargent Welch Scientific Co., Skokie, IL, Model 1402) 
1 - 29/42 cold water condenser for refluxing methanol 

1 - 3 Liter, 3 neck glass reactor (Ace Glass, Inc., Louisville, KY, Model 6944) 

2 - 40/50 large vacuum cold traps with 3/4 inch vapor take off/entry 
1 - Tube Silicone-based high vacuum grease 

1 - McLeod gauge (0-5 mm Hg) manometer 

1 - Jar "Stir-Lube" R Trubor lubricant (Ace Glass, Inc., Louisville, KY) 

- Various high vacuum tubing for vacuum system 

- Assorted beakers for material addition 

- Lab jacks for heat mantel support and various clamps 

Reaction Materials 

1. 6656.00 grams of starting stock soybean oil which has been hydrogenated to an Iodine Value 
(hereinafter I.V.) of 8 

2. 175.00 grams of Baker's Special" sugar (manufactured by Colonial Sugar Co., Gramercy, LA) 

3. 200.00 milliliters of dry methanol 

4. 25.00 grams of potassium hydroxide 
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5. 7.30 grams of potassium carbonate 

6. 1664.00 grams of methanol 

7. 33.28 grams of sodium methoxide 

8. Approx. 30.00 grams Montmorillonite clay mix 

5 

A. Synthesis of Methyl Esters of Starting Stock Soybean Oil 

6656.00 grams of hot (40°-60 c C, 104°-140°F) starting stock soybean oil was placed into a 12 liter 
reactor. The agitator was placed on the middle open neck, and agitation was begun. The Therm-O-Watch 
10 was placed on the first open neck and was set at 60*C (140* F). 1664.00 grams of methanol and 33.28 
grams of sodium methoxide were mixed into a 4 liter glass beaker. After mixing was complete, the entire 
mixture was put into the reactor with the oil. The cold water condenser was next installed on the third open 
neck of the reactor and the Therm-O-Watch was set at 75 *C (167°F). The mixture in the reactor was 
reacted for 1 hour at approx. 72 °C (161 .6 °F). The reactants were allowed to cool to approx. 60*0 (140° F) 
75 and then agitation was stopped. The glycerine mixture was allowed to settle on the bottom for approx. 30 
minutes. The bottom layer was then siphoned off and discarded. 

The reactor contents were washed twice, each time with 1500 milliliters hot water. At the end of each 
wash, the bottom layer in the reactor was siphoned off and discarded. 

The crude product remaining in the reactor consisted of methyl esters and un reacted fatty acids. The 
20 crude product was dried under full vacuum at approx. 90 °C (194°F) for 1 hour with vigorous agitation. The 
methyl esters were separated from the unreacted fatty acids by distilling the methyl esters under vacuum at 
approx. 1 70 • -1 95 * C (338 • -383 * F). The still bottoms remaining in the reactor contained the unreacted fatty 
acids and were discarded. The methyl esters are retained and subjected to the processes described in part 

B. below, 

25 

B. Synthesis of the Solid Non-Digestible Fatty Material from the Soybean Oil Methyl Esters 

1929.00 grams of hot (60 '-70*0, 140*-158*F) methyl esters from part A. above were placed into a 5 
liter reactor. 

30 Agitation was started and the reactor was heated to 60 " C (140 ° F). 25.00 grams of potassium hydroxide 
was dissolved in 200 milliliters of methanol and then added to the reactor. A cold water condenser was 
installed. The mixture inside the reactor was allowed to react for 1 hour at approx. 73 °C (163.4°F). 175.00 
grams of Baker's Special 0 Sugar and 7.30 grams of potassium carbonate was added to the reactor. The 
methanol was distilled out of the reactor by adding the 3 liter receiving reactor to the configuration with the 

35 cold water condenser in-line. When the methanol had stopped distilling, the vacuum system was set up with 
40/50 traps in a dry ice/acetone bath. The heat-up of the reactor to 135'C±1 °C (275* ± 33.8* F) was then 
started. 

When the reactor temperature had reached 85 6 C (185 *F), the vacuum pump was started. The bleed 
line was left open. The system was monitored for foaming in the reactor. Foaming in the reactor was 

40 controlled by opening or closing the bleed as necessary. The process was allowed to run for a total of 
approx. 15 hours. Methanol, the by-product of the reaction, was collected in two dry ice traps. 

At the end of the reaction period the reactants were cooled to approx. 80 *C (176 # F) and washed as 
follows: First, 800 milliliters water, 400 milliliters methanol, and 10.00 grams sodium chloride were added to 
the reactor mix and agitation was conducted for thirty minutes. Agitation was ceased and the mixture was 

45 allowed to be separated. The top layer was the non-digestible fatty material and methyl esters and the 
bottom layer was methanol, water, unreacted sucrose, salt, and some lower esters of sucrose. The bottom 
layer was siphoned off and discarded. Second, 800 milliliters water, 400 milliliters methanol, and 10.00 
grams sodium chloride was again added to the reactor mix and agitation was again conducted for thirty 
minutes. After the agitation was stopped, the mixture was again allowed to separate. The top layer was the 

so non-digestible fatty material and methyl esters and the bottom layer was methanol, water, unreacted 
sucrose, salt, and some lower esters of sucrose. The bottom layer was again siphoned off and discarded. 
Next, 400 milliliters hot (60 °C, 140*F) water and 15 grams of acetic acid were added to the reactor and 
mixed at 60 °C (140°F) for 20 minutes. The mixture was then allowed to separate. The bottom layer was 
siphoned off and discarded. 

55 400 milliliters of hot (approx. 60 °C, 140'F) water was added to the reactor and mixed for 20 minutes at 
approx. 60 * -70 • C (140 * -158 • F). The bottom layer was siphoned off and discarded. 

The vacuum system was set up again, with dry ice traps, and the reactor heat-up to 90 C C (194^F) to 
dry the mix was begun. The system was held at 90 'C (194°F) for approx. 45 minutes. 30 grams of 
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Montmorillonite clay mix was added to the reactor and the contents of the reactor were then mixed at 90 ° C 
(194° F) for 15 minutes. This mixture was filtered by vacuum to purify the non-digestible fatty ma- 
terial/methyl ester mix. 

Utilizing the 5 liter and 3 liter reactors, the vacuum system, and ice traps, a glass methyl ester 
5 stripper/deodorizer was set up utilizing the equipment in a reconfiguration. The mixture of the non-digestible 
fatty material and the methyl ester mix was placed into a clean 5 Liter reactor and was heated to approx. 
180'C (356 °F) while a nitrogen sparge and the vacuum system was operated. The bulk of the methyl 
esters were distilled from the non-digestible fatty material in approx. 2.5 hours. 

The remaining mixture was next subjected to a steam sparge for approx. 4-5 hours, which reduced the 
w level of methyl esters to approx. 500-1000 ppm. 

The contents of the reactor was cooled and discharged into jars yielding the solid non-digestible fatty 
material. 

The solid non-digestible fatty material synthesized as described herein had a melting point of about 
60'-65'C (140 '-150 'F). 

75 

EXAMPLE il 

Synthesis of Liquid Non-Digestible Fatty Material 

20 A liquid non-digestible fatty material was made utilizing the same equipment, reaction materials, and 
processes of Example 1, except that the starting stock of soybean oil used (See Component #1 of the 
Reaction Materials in Example I) was hydrogenated to an LV. of 107, as opposed to an I.V. of 8 as used in 
Example I to synthesize the solid non-digestible fatty materials. 

The liquid non-digestible fatty material synthesized as described herein was liquid at room temperature, 

25 25*C(77*F). 

EXAMPLE HI 

Preparation of the Improved Fatty Composition Consisting of Solid and Liquid Non- Digestible Fatty Material 

30 N 

The solid non-digestible fatty material as synthesized in Example I was broken into easy-to- handle 
chunks approx. 5,1-12,7 cm (2-5 inches) in diameter. 750 grams of these chunks were placed into a Vibro 
Energy Mill (manufactured by Sweco, Inc., Los Angeles, CA, Model DM 1) at room temperature, approx. 
25 "C (77 •F). The mill was started and allowed to operate for approx. 7-1/2 minutes, sufficient time to 

35 reduce the chunks to a size of 2,5 cm (1 inch) in diameter. 

2250 grams of the liquid non-digestible fatty material synthesized in Example II was added into the mill 
at room temperature. The mill was started and allowed to operate for approx. 30-40 minutes, until the 
average particle size of the resulting slurry was less than or equal to 10 micrometers (10 microns) as 
measured under a light microscope. The mill temperature was not allowed to exceed 48 *C (120° F) at any 

40 time during this process. 



50 
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EXAMPLE IV 

Margarine Formulation Containing the Improved Fatty Composition 

5 



COMPONENTS 


Weight Percent 


Improved Fatty Substance (Example III) 


60.100 


Oil Phase 




Span R 60 (manufactured by ICI Americas, Inc., Wilmington, DE) 


1.740 


Tween R 60 (manufactured by ICI Americas, Inc., Wilmington, DE) 


0.260 


Refined, bleached & deodorized soybean oil (I.V. 127-135) 


17.600 


(manufactured by The Procter & Gamble Company, Cincinnati, Ohio) 




Butter Flavors 


0.020 


Water Phase 




Potassium Sorbate 


0^100 


Citric Acid 


0.025 


Frodex R (manufactured by American Maize Corp., Hammond, IN) 


0.100 


Non-Fat Dry Milk Solids 


1.000 


Sodium Chloride 


1.555 


Water 


17.500 



The oil phase components are weighed into a stainless steel bowl and mixed while being heated to 
approx. 65 *C (150* F). While the oil phase components are mixing, the water phase is prepared in a 
separate container and heated to 65 * C (150 ° F). 

The oil phase is then transferred to a lab agi-mixer which is capable of heating and cooling. The shear 
head speed is set to 4500 rpm. The oil phase is mixed therein for 30 seconds to insure a homogeneous 
mix. The water phase is added at a temperature of approx. 65 'C (150° F) and the shear speed is then set 
to 5000 rpm. This resulting mixture is allowed to cool, with shearing, until the temperature of the mixture is 
approx. 48 " C (120 " F). 

When the mixture reaches a temperature of 48 "C (120°F), the improved fatty substance is added and 
the shearing is continued at 5000 rpm until the entire mixture reaches a temperature of approx. 15*-18°C 
(60 * -65 * F). The mixture is then allowed to mix at 5000 rpm for 10 minutes. The resulting margarine is 
finally transferred to plastic tubs and stored at 4 • C (40 • F). 

EXAMPLE V 

Cream Analog Containing the Improved Fatty Composition 





Components 


Weight Percent 


45 


Heavy Cream (50% milkfat) 


50.00 




Skim Milk 


29.64 




Improved Fatty Substance (Example III) 


20.00 




Lecithin 


0.20 


50 


Tween R 60 (manufactured by ICI Americas, Inc., Wilmington, DE) 


0.16 



The lecithin, Tween R 60 and the improved fatty substance, as synthesized in Example III, are heated, 
while mixing, to approx. 48 °C (120'F). The heavy cream and milk are mixed and heated to approx. 48 'C 
(120°F) and added to the mixture consisting of the lecithin, Tween R 60, and the fatty substance. The 
55 resulting mixture is homogenized at 3447/13790 kPa (500/2000 psi) and finally cooled. 
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EXAMPLE VI 

Ice Cream Analog Containing a Cream Analog Which Contains the Improved Fatty Composition 



Component 


Weight Percent 


Cream Analog (Example V) 


36.50 


3.4% Milk 


25.00 


67% Cane Sugar (liquid) 


17.60 


30% Condensed Skim Milk 


7.50 


Water 


6.185 


Sweetened Whole Condensed Milk 


5.00 


Sugared Egg Yolks (24% fat) 


1.00 


Sugar 


1.00 


Gelatin (250 bloom) 


0.20 


Carrageenan 


0.015 



First, 1/2 of the dry sugar is mixed with the carrageenan. Next 1/2 of the dry sugar is mixed with the 
gelatin and then dissolved in 500 milliliters of water at 48 "C (120°F). The carrageenan/sugar mixture is 
then added to the liquid sugar and mixed well in a Hobart blender. The egg yolks, whole milk, condensed 
milk, and cream analog, as prepared in Example V, are mixed together. All mixtures are then combined 
together and the total mix is heated in a Groen kettle at approx. 48 °C (120° F) for two hours. The mixture is 
next homogenized at 3447/13790 kPa (500/2000 psi.) maintaining a mixture temperature of approx. 48 °C 
(120"F). The resulting mixture is cooled overnight. Finally, vanilla extract and annato extract is added to 
taste and then the mixture is frozen. 

Claims 

1. A fatty composition comprising a mixture of a non-digestible liquid fatty material which has a melting 
point of 37 °C or below and a solid fatty material which has a complete melting point above 37 *C, 
characterized in that the solid material has a particle size of 10 micrometers or less and the weight ratio 
of liquid fatty material to solid fatty material is from 1.5:1 to 4:1 and wherein said solid fatty material is 
non-digestible. 

2. A composition according to claim 1 wherein the liquid fatty material is a non-digestible polyol fatty acid 
polyester, preferably selected from the group consisting of sugar fatty acid polyesters, sugar alcohol 
fatty acid polyesters, polyglycerol fatty acid polyesters, and mixtures thereof. 

3. A composition according to claim 2 wherein the liquid polyol fatty acid polyester has at least 4 fatty 
acid polyester groups, and wherein the polyol is selected from the group consisting of sugars 
containing from 4 to 8 hydroxyl groups, sugar alcohols containing from 4 to 8 hydroxy! groups, 
polyglycerols having from 2 to 30, preferably 5 to 15, most preferably 6 to 10, etherified glycerol units, 
and mixtures thereof, and wherein the fatty acids are selected from the group consisting of saturated 
and unsaturated fatty acids having from 2 to 24, preferably from 8 to 24, most preferably from 14 to 18, 
carbon atoms. 

4. A composition according to claim 3 wherein the liquid polyol fatty acid polyester is selected from the 
group consisting of sucrose tetraoleate, sucrose pentaoleate, sucrose hexaoleate, sucrose heptaoleate, 
sucrose octaoleate, sucrose octaelaidate, glucose tetraoleate, the glucose tetraesters of unsaturated 
soybean oil fatty acids, the mannose tetraesters of mixed soybean oil fatty acids, the galactose 
tetraesters of oleic acid, the arabinose tetraesters of linoleic acid, xylose tetralinoleate, galactose 
pentaoleate, sorbitol tetraoleate, the sorbitol hexaesters of unsaturated soybean oil fatty acids, xyloitol 
pentaoleate, erythritol tetraoleate, and mixtures thereof. 

5. A composition according to claim 1 wherein the non-digestible solid fatty material is a polyol fatty acid 
polyester, preferably selected from the group consisting of sugar fatty acid polyesters, sugar alcohol 
fatty acid polyesters, polyglycerol fatty acid polyesters, and mixtures thereof. 
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6. A composition according to claim 5 wherein the sugar of the solid polyol fatty acid polyester is sucrose 
and wherein the fatty acid ester groups consist essentially of short chain fatty acid radicals containing 
from 2 to 10 carbon atoms and long chain fatty acid radicals containing from 20 to 24 carbon atoms, 
wherein the molar ratio of short chain to long chain radicals is from 4:4 to 3:5 and the degree of 

5 esterification if from 7 to 8. 

7. A composition according to claim 5 wherein the solid polyol fatty acid polyester has at least 4 fatty acid 
polyester groups, and wherein the polyol is selected from the group consisting of sugars containing 
from 4 to 8 hydroxyl groups, sugar alcohols containing from 2 to 30, preferably from 5 to 15, most 

io preferably from 6 to 10, etherified glycerol units, or mixtures thereof, and wherein the fatty acids are 
selected from the group consisting of saturated and unsaturated fatty acids having from 2 to 24, 
preferably 8 to 24, more preferably 12 to 24, more preferably 16 to 22, most preferably 16 to 18, 
carbon atoms. 

75 8. A composition according to claim 5 wherein the solid polyol fatty acid polyester is selected from the 
group consisting of sucrose octastearate, sucrose octapalmitate, sucrose heptastearate, xylitol pen- 
tastearate, galactose pentapalmitate, and mixtures thereof. 

Patentanspruche 

20 

1. Fettzusammensetzung, umfassend eine Mischung aus einem unverdaubaren flussigen Fettmaterial mit 
einem Schmelzpunkt von 37 *C oder weniger und einem festen Fettmaterial mit einem vollstandigen 
Schmelzpunkt oberhalb 37 'C, dadurch gekennzeichnet, daB das feste Material eine TeilchengroBe 
von 10 urn oder weniger aufweist und das Gewichtsverhaltnis von flussigem Fettmaterial zu festem 

25 Fettmaterial 1 .5:1 bis 4:1 betragt, und wobei das feste Fettmaterial unverdaubar ist. 

2. Zusammensetzung nach Anspruch 1 , wobei das fIGssige Fettmaterial ein unverdaubarer PolyolfettsSu- 
repolyester ist, der vorzugsweise aus der Zuckerfettsaurepolyester, Zuckeralkoholfettsau re polyester, 
Polyglycerinfettsaurepolyester und Mischungen davon umfassenden Gruppe gewahlt ist. 

30 

3. Zusammensetzung nach Anspruch 2, wobei der fiussige Polyolfettsaurepolyester mindestens 4 Fett- 
saurepolyestergruppen aufweist und wobei das Polyol aus der Zucker mit 4 bis 8 Hydroxylgruppen, 
Zuckeralkohole mit 4 bis 8 Hydroxylgruppen, Polyglycerine mit 2 bis 30, vorzugsweise 5 bis 15, am 
meisten bevorzugt 6 bis 10, veretherten Glycerineinheiten und Mischungen davon umfassenden 

35 Gruppe gewahlt ist, und wobei die Fettsauren aus der gesattigte und ungesattigte Fettsauren mit 2 bis 
24, vorzugsweise 8 bis 24, am meisten bevorzugt 14 bis 18, Kohlenstoffatomen umfassenden Gruppe 
gewahlt sind. 

4. . Zusammensetzung nach Anspruch 3, wobei der fiussige Polyolfettsaurepolyester aus der Saccharose- 
40 tetraoleat, Saccharosepentaoleat, Saccharosehexaoleat, Saccharoseheptaoleat, Saccharoseoctaoleat, 
Saccharoseoctaelaidat, Glukosetetraoleat, die Glukosetetraester ungesSttigter Sojabohnenolfettsauren, 
die Mannosetetraestergemischter Sojabohnenolfettsauren, die Galactosetetraester von Oleinsaure, die 
Arabinosetetraester von Linolsaure, Xylosetetralinoleat, Galactosepentaoleat, Sorbitoitetraoleat, die Sor- 
bitolhexaester ungesattigter Sojabohnenolfettsauren, Xyloitolpentaoleat, Erythritoltetraoleat und Mi- 
45 schungen davon umfassenden Gruppe gewahlt ist. 

5. Zusammensetzung nach Anspruch 1, wobei das unverdaubare feste Fettmaterial ein PolyfettsSurepo- 
lyester ist, der vorzugsweise aus der Zuckerfettsaurepolyester, Zuckeralkoholfottsaurepolyester, Poly- 
glycerinfettsaurepolyester und Mischungen davon umfassenden Gruppe gewahlt ist. 

50 

6. Zusammensetzung nach Anspruch 5, wobei der Zucker des festen Polyolfettsaurepolyesters Saccharo- 
se ist und wobei die Fettsaureestergruppen im wesentlichen aus kurzkettigen Fettsaureresten mit 2 bis 
10 Kohlenstoffatomen und langkettigen Fettsaureresten mit 20 bis 24 Kohlenstoffatomen bestehen, 
wobei das MolverhMltnis von kurzkettigen zu langkettigen Resten 4:4 bis 3:5 betragt und der Vereste- 

55 rungsgrad 7 bis 8 betragt. 

7. Zusammensetzung nach Anspruch 5, wobei der feste Polyolfettsaurepolyester mindestens 4 Fettsaure- 
polyestergruppen aufweist, und wobei das Polyol aus der Zucker mit 4 bis 8 Hydroxylgruppen, 
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Zuckeralkohoie mit 2 bis 30, vorzugsweise 5 bis 15, am meisten bevorzugt 6 bis 10, veretherten 
Glycerin-einheiten oder Mischungen davon umfassenden Gruppe gewahlt ist, und wobei die Fettsauren 
aus der gesattigte und ungesattigte Fettsauren mit 2 bis 24, vorzugsweise 8 bis 24, weiter bevorzugt 
12 bis 24, weiter bevorzugt 16 bis 22, am bevorzugtesten 16 bis 18 Kohlenstoffatomen, umfassenden 
5 Gruppe gewahlt sind. 

8. Zusammensetzung nach Anspruch 5, wobei der feste PolyolfettsSurepolyester aus der Saccharoseocta- 
stearat, Saccharoseoctapalmitat, Saccharoseheptastearat, Xylitolpentastearat, Galactosepentapaimitat 
und Mischungen davon umfassenden Gruppe gewahlt ist 

70 

Revendications 

1. Composition de corps gras comprenant un melange d'une matiere grasse liquide non digestible qui 
possede un point de fusion de 37 *C ou au-dessous et d'une matiere grasse solide qui possede un 

75 point de fusion complete au-dessus de 37 *C, caracterisee en ce que la matiere solide possede une 
granulomere de 10 micrometres ou moins et le rapport molaire de la matiere grasse liquide a la 
matiere grasse solide est de 1,5:1 a 4:1 et dans laquelle ladite matiere grasse solide est non digestible. 

2. Composition selon la revendication 1 , dans laquelle la matiere grasse liquide est un polyester d'acide 
20 gras et de polyol non digestible, choisi de preference dans le groupe forme* par les polyesters d'acide 

gras et de sucre, les polyesters d'acide gras et d'alcooi de Sucre, les polyesters d'acide gras et de 
polyglycerol, et leurs melanges. 

3. Composition selon la revendication 2, dans laquelle le polyester d'acide gras et de polyol liquide 
25 possede au moins 4 groupes polyesters d'acide gras, et dans laquelle le polyol est choisi dans le 

groupe forme" par les sucres contenant de 4 a 8 groupes hydroxyle, les alcools de sucre contenant de 
4 a 8 groupes hydroxyle, les poly glycerols ayant de 2 a 30, de presence de 5 a 15, de fagon tout 
particulierement preferee de 6 a 10, motifs de glycerol etherifie, et leurs melanges, et dans laquelle les 
acides gras sont choisis dans le groupe forme par les acides gras insatures et satures ayant de 2 a 24, 
30 de preference de 8 a 24, de fagon tout particulierement preferee de 14 a 18 atomes de carbone. 

4. Composition selon la revendication 3, dans laquelle le polyester d'acide gras et de polyol liquide est 
choisi dans le groupe forme" par le tetraoieate de saccharose, le pentaol£ate de saccharose, I'hexaol^a- 
te de saccharose, rheptaol£ate de saccharose, I'octaolSate de saccharose, le tetraoieate de glucose, 

35 les tetraesters de glycose et d'acides gras d'huile desoja insatures, les tetraesters de mannose et 
d'acides gras d'huile de soja melanges, les tetraesters galactose et d'acide oleique, les tetraesters 
d'arabinose et d'acide linoleique, le tetralinoleate de xylose, le pentaoleate de galactose, le tetraoieate 
de sorbitol, les hexaesters de sorbitol et d'acides gras d'huile de soja insatures, le pentaoleate de 
xyloftol, le tetraoieate d'erythritol et leurs melanges. 

40 

5. Composition selon la revendication 1, dans laquelle la matiere grasse solide non digestible est un 
polyester d'acide gras et de polyol, de preference choisi dans le groupe forme par les polyesters 
d'acide gras et de sucre, les polyesters d'acide gras et d'alcool de sucre, les polyesters d'acide gras et 
de polyglycerol, et leurs melanges. 

45 

6. Composition selon la revendication 5, dans laquelle le sucre du polyester d'acide gras et de polyol 
solide est le saccharose, et dans laquelle les groupes esters d'acide gras se composent essentielle- 
ment de radicaux d'acide gras a chaine courte contenant de 2 a 10 atomes de carbone et de radicaux 
d'acide gras a longue chaTne contenant de 20 a 24 atomes de carbone, dans laquelle le rapport 

so molaire des radicaux a chaTne courte aux radicaux a longue chaTne est de 4:4 a 3:5 et le degre 
d'esteriftcation est de 7 a 8. 

7. Composition selon la revendication 5, dans laquelle le polyester d'acide gras et de polyol solide 
possede au moins 4 groupes polyesters d'acide gras, et dans laquelle ie polyol est choisi dans le 

55 groupe forme par les sucres contenant de 4 a 8 groupes hydroxyle, les alcools de sucre contenant de 
2 a 30, de preference de 5 a 15, de fagon tout particulierement preferee, de 6 a 10, motifs de glycerol 
etherifies ou leurs melanges, et dans laquelle les acides gras sont choisis dans le groupe forme par 
des acides gras satures et insatures ayant de 2 a 24, de preference 8 a 24, de fagon plus 
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particulierament preferee 12 a 24, de fagon plus particulierement preferee de 16 a 22, de fagon tout 
particulierement preferee de 16 a 18 atomes de carbone. 

Composition selon la revendication 5, dans laquelle le polyester d'acide gras et de polyol solide est 
choisi dans le groupe forme par I'octastearate de saccharose, I'octapalmitate de saccharose, I'heptas- 
tearate de saccharose, le pentastearate de xylitol, le pentapalmitate de galactose et leurs melanges. 
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